Introduction
The terms complicated migraine and migraine variants often are used interchangeably. Complicated migraine is also known as complex migraine and migraine accompagnée [1, 2] and includes syndromes associated with episodic, transient, and reversible neurologic dysfunction such as hemiplegic migraine, basilar artery migraine, ophthalmoplegic migraine, and retinal migraine. Migraine variants are also known as migraine precursors and the periodic syndromes. They include age-related disorders that occur in episodic or periodic fashion and have variable central nervous system (CNS) dysfunction. Headache is not always a feature of these disorders [3••,4] . They occur in children who often have other forms of migraine, strong family histories of migraine, or who develop migraine at a later age. Variants include paroxysmal torticollis, the periodic syndrome that includes cyclic abdominal pain, abdominal migraine, and cyclic vomiting, Alice in Wonderland syndrome, epilepsy equivalent syndrome, confusion migraine, transient global amnesia, and trauma-triggered migraine ( Table 1) . The term migraine sine hemicrania or acephalgic migraine, refers to migraine syndromes in which headache is absent or insignificant.
The International Headache Society (IHS) classification considers familial hemiplegic migraine and basilar artery migraine to be types of migraine with aura. Ophthalmoplegic migraine and retinal migraine are migraine subtypes. Benign paroxysmal vertigo of childhood and alternating hemiplegia of childhood are characterized as childhood periodic syndromes that may be precursors to or associated with migraine ( 
Overview
There is paroxysmal dysfunction in complicated migraine and migraine variants, but no symptoms of increased intracranial pressure or progressive neurologic disease. Physical examination between attacks is normal. If the history is typical for migraine with or without aura, does not have neurologic features, there is a family history of migraine, or the physical examination results are normal, no further laboratory testing is necessary. If there are neurologic symptoms or signs, or an unusual migraine variant is suspected, the differential diagnosis is expanded and further laboratory testing often needed [6•]. Included in the differential diagnosis for these paroxysmal disorders are primary and secondary epilepsy, congenital malformations of the brain such as a cortical heterotopia or the Arnold-Chiari malformation, acute infection such as brain abscess or encephalitis, and toxins including cocaine and amphetamine. Trauma may precipitate migraine, as in trauma-triggered migraine; a cortical contusion or hemorrhage can cause transient neurologic dysfunction, which can be confused with migraine. Neoplasms of the CNS can mimic migraine that has recurrent neurologic deficits. Vascular disorders, including arteriovenous malformations, aneurysms, vasculitis, and coagulation disorders, including sickle cell anemia, may cause repeated headaches with neurologic dysfunction. Metabolic diseases, such as mitochondrial disorders and homocystinuria, also need to be considered (Table 3 ) [6•,7] . The evaluation of complicated migraine or migraine variants may be extensive (Table 4) [6•]. Routine blood testing, including complete blood cell count (CBC), platelet count, complete differential metabolic profile, antinuclear antibodies (ANA), sedimentation rate, lactate, hypercoagulation profile, anticardiolipin antibodies, and lipid testing may be necessary. A routine urine analysis may indicate infection or renal disease, but further evaluation of the urine that includes metabolic testing, amino acids, and organic acids may be helpful. The electroencephalogram (EEG) is useful if a patient has lost consciousness or experiences a periodic alteration of This article reviews the less frequently encountered varieties of migraine. It is suggested that these disorders be approached by evaluating possible underlying etiologies before positively diagnosing migraine. This decreases the likelihood of "missing" structural or metabolic disorders. The classification, diagnostic evaluation, differential diagnosis, and treatment options of these disorders is reviewed and a selection of references appended for additional information.
neurologic function. It is unnecessary in most children who have the usual forms of migraine. However, the EEG may be misleading because 10% of children may have benign focal epileptiform discharges [8] . Scanning is often useful. If a hemorrhage, tumor, abscess, or hydrocephalus is suspected when a patient is in the emergency room, computed tomography (CT) is valuable and potentially life saving [9••]. When a CT scan is ordered, additional cuts of the sinuses should be obtained. Magnetic resonance imaging (MRI) scanning is more valuable when there is no urgency because it may show abnormalities of white matter, the pituitary gland, and craniocervical junction. If magnetic resonance angiography (MRA) is added, additional abnormalities of the vasculature may be demonstrated. Magnetic resonance venography is useful for patients who have pseudotumor cerebri because it may show obstruction of the venous sinuses. Lumbar puncture is necessary occasionally and will determine the presence of infection, elevated protein level, or elevated pressure in most patients. It should be preceded by an imaging study. The pathophysiology of the neurologic deficits in these forms of migraine is unclear. The deficits are presumed to be secondary to spreading depression and perfusion abnormalities that result in ischemia, edema, and neuronal dysfunction [10, 11] . The various syndromes often are defined by the affected vascular territories and by the resultant symptoms. Most patients who suffer from this group of disorders recover completely; however, patients rarely are left with neurologic sequelae. A structural abnormality can mimic complicated migraine or migraine variants. Patients who have these neurologic and variant forms of migraine should be evaluated as if they have a neurologic syndrome caused by a structural abnormality, coagulopathy, or metabolic disorder until proven otherwise. A noninvasive evaluation, as outlined earlier, is needed (Table 4 ). Angiographic studies are rarely needed.
Hemiplegic Migraine
Hemiplegic migraine is rare. It is the association of headache with recurrent hemiparesis [12] . This syndrome may expand to include patients who experience headache and prolonged focal dysesthesiae. The hemiparesis or dysesthesia usually precedes but may accompany or follow the headache. The headache is often contralateral to the neurologic symptoms and signs. The hemiparesis often outlasts the headache and predominantly involves the face and arm rather than the leg. The postulated pathophysiology includes abnormal blood flow and spreading depression in the distribution of the middle cerebral artery. The hemiparesis or dysesthesia may occur on alternate sides during subsequent attacks, decreasing the likelihood of a unilateral structural abnormality. Patients with this form of migraine may exhibit additional cortical deficits such as visual field cuts, confusion, and aphasia. The neurologic deficits are rarely permanent. This disorder may occur once in a lifetime, be recurrent, or occur in families (familial hemiplegic migraine). It has not been determined if the patients who have a family history of hemiplegic migraine have the same genetic basis as those who do not. Families with this disorder have an autosomal dominant pattern of inheritance and may have one of two chromosomal abnormalities (19p13 or 1q31). These abnormalities result in a calcium channel dysfunction [13] . The differential diagnosis of this disorder is extensive and includes occlusive cerebrovascular disease, coagulopathy, arteriovenous malformation, trauma, cerebral hemorrhage, brain tumor, vasculitis, focal infection, and mitochondrial encephalomyopathy-lactic acidosis-and stroke-like symptoms (MELAS). MELAS begins with migraine, progresses to hemiplegic migraine, and then to stroke. A similar disorder may be observed in patients with congenital heart disease, cardiogenic emboli, sickle cell anemia, and in those taking oral contraceptives [7] . Vasoconstrictors should be avoided during the acute attack. Data concerning preventive medication in this disorder are anecdotal. Anticonvulsants or calcium channel blockers have been recommended preferentially.
Basilar Artery Migraine
Basilar artery migraine was described by Bickerstaff [14] and Lapkin and Golden [15] as a recurrent dysfunction referable to the brain stem, cerebellum, parieto-occipital, and inferior temporal cortices. It affects the structures in the distribution of the basilar artery and its branches and is more common in adolescent females. It is the most common complex migraine form and usually begins in childhood. The initial 
